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A.1
Questions about the quality and effectiveness of the program’s use of merit review procedures.


Comments:  One of the problems in effectiveness is the response rate by external reviewers.  It appears to be only 50-60%.  This is a perennial problem for all mail reviews.  The Foundation should explore ways to improve the response.


Division Actions:  CTS has instituted two submission windows for unsolicited proposals.  This will permit CTS to convene panels to ensure a more timely response on the proposals and to reduce the impact on mail reviewers.

Division Update:  This is no longer an issue.

A.2
Questions concerning the implementation of the NSF Merit Review Criteria (intellectual merit and broader impacts) by reviewers and program officers.


Comments:  NSF should work to educate the PIs and review communities about the broader impact review criterion, and carefully define what is expected under this criterion.


Division Actions:  Divisions are able to assist in the process of understanding the broader impact review criterion through introductions and discussions at the numerous panels convened.

Division Update:  No additional action other than stated above.

A.3
Questions concerning the selection of reviewers.


Did the program make appropriate use of reviewers to reflect balance among characteristics such as geography, type of instruction, and underrepresented groups?


Comments:  For mail reviews, the PDs seemed to rely mostly on the technical qualifications of the reviewers.  It appeared that the geographical distribution was fairly diverse.

The composition of panels was generally balanced and included women, minorities, and a wide distribution of institutions from all over the country.  However, there were more East Coast or Midwest panelists, and when panelists from the West Coast were included they were typically from the larger institutions.  This could be a reflection of the difficulty in getting reviewers from the West Coast to participate on panels.  There appeared to be a stronger representation of white males than could be accounted for on the basis of demographics.

To remedy the situation, the PDs should consider using more reviewers from national laboratories and industry.  They should, however, be careful to factor in the bias and intentions of industrial and national laboratory participants.  Involvement of PIs who have not been successful would help to enhance their understanding of what makes a proposal successful.


Division Actions:  In the past, CTS has included the types of reviewers recommended.  Continued emphasis will be placed on achieving a better balance among characteristics, including non-academic reviewers.

Division Update:  No additional action other than stated above.

A.4
Questions concerning the resulting portfolio of awards under review.

A.4.1
Are awards appropriate in size and duration for the scope of the projects?


Comments:  The average duration for grants awarded in 2000-2002 is between 2 and 3 years.  The COV believes that a grant duration of four years would map better to the length of time required to complete a doctoral degree in CTS disciplines.

The average award size is $80,000 per year.  This funding level is barely sufficient to support 1.5 students and certainly insufficient to support large-scale experiments.  The PDs sometimes need to decide between adequate funding for a few proposals and miserly funding to spread the available resources to broader deserving communities.

It is difficult to conduct experimental research under NSF funding because a typical grant cannot accommodate the budget needed to acquire the equipment.  Principal investigators sometimes try to couple research proposals with MRI proposals to get the needed equipment.  At large research universities, the competition for the two MRI slots can be very intense.  At smaller universities where resources are more limited, the cost-sharing requirement often becomes an obstacle for PIs to submit MRI proposals.

It would be useful to have statistics that break out program budget and duration for single investigator grants, multiple investigator grants, equipment grants, travel grants, workshops and meetings, SGERs, etc.  Also, the number and percentage of funded proposals and the total number reviewed by the Division in the crosscutting initiatives should be reported.  The statistics should also include the number of students supported and equipment acquired.


Division Actions:  The average duration of CTS awards has been relatively constant over the last ten years, always close to 2.4 years.  The mean award size of new awards has increased over the $80,000 per year indicated.  CTS agrees that this level of support strains experimental research.  Also, additional statistics will be provided in the future.

Division Update:  In FY05, the average duration of CTS awards and the mean award size are projected to decrease.  This is due to an increased number of proposals and reductions in budgets.  Cost-sharing requirements for MRI have been dropped.

A.4.2
Does the program portfolio have an appropriate balance of multidisciplinary proposals?


Comments:  Multidisciplinary proposals appear to be at a disadvantage.  This is true even in multidisciplinary initiatives like sensors.  CTS should be more aggressive at working to get funding from multiple divisions for quality multidisciplinary programs.

The nanoscale program was initiated in CTS, yet a relatively small fraction of the NNI projects are now in CTS.  This should be rectified because CTS disciplines are central to nanoscale technology.

Multiscale modeling is a field that has been pioneered by mechanical and chemical engineering in the fluid dynamics community.  This field has enormous potential and should be exploited to grow multidisciplinary activities in CTS.

Data for small group proposals, which often involve PIs from different disciplines, is needed in order to better assess the extent of funding for multidisciplinary research.

Division Actions:  Multidisciplinary research has been an emphasis of CTS, yet further enhancements are needed.   The COV is correct in noting the nanoscale technologies, multiscale modeling, and sensors are central to CTS and very appropriate for multidisciplinary proposals.  As much as possible, CTS will try to encourage more multidisciplinary proposals.

Division Update:  Multidisciplinary research is very important to CTS.  In FY05, the increase in the number of proposals coupled with the budget reductions has made it more difficult to support these larger efforts. 
A.4.3
Does the program portfolio have an appropriate balance across disciplines and subdisciplines of the activity and of emerging opportunities?

Comments:  As a division, there appears to be a need for more multidisciplinary projects that cross disciplines within CTS and with other divisions.

Division Actions:  See comments in A4.3 above.

Division Update:  See comments in A4.3 above.

A.4.4
Does the program portfolio have appropriate participation of underrepresented groups?


Comments:  The success rate across CTS appears to be about the same for men and women.  The proposal success rates for both genders were in the low 30 percentile.  However, both the absolute number of proposals and the proposal success rate were low for minority applicants in most of the programs.  Proposals submitted by minority applicants accounted for only several percent of the total number of proposals received, whereas the proposal success rate across the division was only 20 percent. 

The COV believes the workshops organized by 1403 to encourage and assist minority PIs to submit more competitive proposals could effect positive changes and recommends similar workshops be offered across the division.

Division Actions:  CTS will always have the goal to increase submissions and awards to underrepresented groups.  CTS is holding a 3-day Minority Faculty Development Workshop at NSF on October 16 through 19 to attempt to impact this deficiency.

Division Update:  The CTS minority workshop held in the fall of 2004 was very successful in content and participation.  CTS will be supporting a similar workshop in the fall of 2006, and plans to continue to support such workshops in even-numbered years.  In addition, CTS is planning a CTS women engineering workshop in 2007, and repeated in odd-numbered years.

A.5
Management of the program under review.

A.5.1
Management of the program.


Comments:  In general, the PDs have done a good job of managing the programs.  However, some programs have been run by a succession of IPAs, which makes it difficult to grow those programs into emerging areas.  The flat budget in Fluid Dynamics and Hydraulics may be a symptom of this, although the current PD seems excellent.


Division Actions:  A succession of IPAs should not impact program growth into emerging areas, yet the relatively flat budget will limit such growth for the entire division. 

Division Update:  Due to the severe budget constraints in FY05, budget reductions in all programs were necessary.

A.5.2
Responsiveness of the program to emerging research and education trends.


Comments:  The Division is generally doing a good job in this area.  Although not distributed uniformly across the programs, there is a good number if NIRTs, SGERs, and NERs, particularly in 1414.

The COV believes that a cross-cutting CTS Division “summit” workshop may help the division attack emerging research and education areas that may fall between existing programs.  The division should aggressively pursue adequate representation on all NNI and ITR panels to insure that division research areas are represented adequately.

Division Actions:  This is an excellent recommendation, and it will be considered for future action.

Division Update: No progress in this area.

A.5.3
Program planning and prioritization process (internal and external) that guided the development of the portfolio under review.

Comments:  This program seems to be largely driven by pressure.  The substantial mortgaging in previous years has left little flexibility for the current PDs in a couple of programs.  The division should move towards an appropriate level of mortgaging to give maximum flexibility to pursue new opportunities.

Division Actions:  The general level of program mortgages is consistent with others in NSF, yet CTS will consider future limitations on program mortgaging to ensure programs have the opportunity for new opportunities.

Division Update:  Differential limits on program mortgages were implemented in FY05.  The four CTS programs with substantial mortgages will have reduced mortgages after FY05.

A5.4
Discuss any concerns identified that are relevant to the management of the program.

Comments:  The Division and the Engineering Directorate in general are getting a smaller fraction of IGERT funding than seems appropriate.  The PDs should attempt to rectify this because IGERTs are effective in generating funding in areas of opportunity.

Division Actions:  IGERTs are across all of NSF, and CTS PDs participate and assist in the review panels.  A number of the IGERT awards are in the subject areas related to CTS.

Division Update:  CTS PDs continue to participate and assist in appropriate review panels.  

The division could be reorganized to make a program in nano-technology stand out as a strong component of the program.  A similar program in biotechnology could also be created.  Collaboration with other divisions in the area of nanoscale processes and manufacturing could open up new opportunities.

Division Actions:  Nano-technology, biotechnology, and nano-manufacturing are areas of strength of CTS, and connections with others within ENG and NSF should be highlighted. 

Division Update:  Directorate reorganization is underway.  CTS and BES will be merging into one division, and this combination will hopefully assist in collaboration.  

B.1
NSF OUTCOME GOAL for PEOPLE:  Developing “a diverse, internationally competitive and globally engaged workforce of scientists, engineers, and well-prepared citizens.”

Comments:  The CAREER proposals are funded at a high level given program resources, but the proposal pressure in this division is very high.  Additional funding is needed in order to support more quality proposals.  CTS should also be strongly represented in the IGERT program review process.

One area of concern is the relatively disappointing number and rate of funding of minority proposals.  The number of submissions probably reflects the still small number of minority applicants in the research community.  However, the low rate of funding may need to be addressed by NSF and CTS by increasing mentoring programs.

The CTS Division is clearly committed to supporting this outcome goal.

Division Actions:  See comments A.4 above and C.1 below. 

Division Update:  See comments A.4 above and C.1 below. 

B.2
NSF OUTCOME GOAL for IDEAS:  Enabling “discovery across the frontier of science and engineering, connected to learning, innovation, and service to society.”

Comments:  One of the dangers of the nanotechnology initiative is that the “technology” component will be ignored or forgotten.  CTS continues to be an important part of the NIRTs program, and the COV encourages that commitment to continue.  CTS has to continue to remind the rest of NSF that without this technology component the NNI will be of limited service to society.  Some of the upcoming new initiatives will follow the theme of “Molecular Science and Technology.”  CTS must position itself strategically to benefit from such initiatives.


There are tremendous opportunities for new initiatives that should originate out of CTS-funded research.  Three specific examples are:

Fuels cells and the production of ultra-pure hydrogen from renewable resources.

Modeling and control over multiple length and time scales.

Biosensors and bioremediation.

Division Actions:  All three of the recommended areas are important to CTS.  Current CTS strategic planning activities are focusing on these, as well as other, topics. 

Division Update:  Strategic planning in the Directorate and Division has focused on the priority areas.  Although the specific titles noted above are not the titles of the priorities, these topics will be central to the areas of Biology in Engineering, Critical Infrastructure Systems, and Complexity in Engineered and Natural Systems. 

B.3
OUTCOME GOAL for TOOLS:  Providing “broadly accessible, state-of-the-art shared research and education tools.”


No recommendations.

C.1
Please comment on any program areas in need of improvement or gaps (if any) within program areas.

Comments:  The amount of CAREER funding should follow the number of proposals.  Very high quality CAREER proposals are going unfunded.  The CTS receives over 700 submissions but has only a 16% success rate.  This is much lower than other divisions that receive substantially fewer proposals.  The COV believes that the dollars should follow the proposal pressure to get the CTS success rate up to 24%.

Division Actions:  CTS supported more CAREER awards in FY04 than any division in ENG.  This action limited other awards.  Although this action helped build the total number of CTS CAREER awards, similar action in FY05 will not be possible due to budget constraints. 

Division Update:  In FY05, CTS attempted to support CAREER proposals at a higher success rate than for all other CTS proposals.  Yet this success rate will be far lower than sought by the COV.  Note that CTS handled 128 CAREER proposals in FY05 (ENG received about 700 proposals), and close to 127 CAREER proposals for FY06.

One of the problems in effectiveness is the response rate by external reviewers.  It appears to be only 50-60%.  This is a perennial problem for all review processes.  The Foundation should explore ways to improve the response.


Division Actions:  As noted in A.1, CTS has instituted two submission windows for unsolicited proposals.  This will permit CTS to convene panels to ensure a more timely response on the proposals and to reduce the impact on mail reviewers.


Division Update:  As noted in A.1, this is no longer an issue.

Reviewers of ten give cursory remarks in the societal impact part of the peer review forms.  Does the PD give these comments any weighting in the funding decision?  How is this quantified, and is this justified as part of a technical review?  If the reviewers and PDs do not consider it as important, perhaps it should be rethought as part of the review process.  An unenforceable requirement is not really a requirement!  Conversely, if NSF feels the societal impact portion of the review and proposal content is critical to the NSF mission in supporting basic research, then clearly a better way must be found to transmit this message to the reviewers, proposers, and the PDs.

Division Actions:  As noted in A.2, CTS is able to assist in understanding the societal impact review criterion through introductions and discussions at the numerous panels that are composed of researchers in the panel areas.

Division Update:  As noted in A.1, no additional action other than noted above.

Award size is often reduced by the PD due to the small budget available, and this creates a hardship for the PIs in carrying out the research in some cases.  The PD is forced to decide between adequate funding for a few proposals and miserly funding to spread the research effort to a broader deserving community.

Nanoscale research makes up a good portion of the CTS funding, and will probably continue to do so.  Should CTS consider a reorganization that makes nanoscale research a separate identifiable and high-profile program element (Nanoscale Transport and Chemical Processes)?  Would this help increase the CTS profile?  Are there other possible areas for reorganization of the programs to better reflect the research mission of CTS (Transport Processes in Bioengineering Systems; Chemical Processes in Bioengineering Systems)?

Division Actions:  Current CTS strategic planning activities will consider these recommendations, yet this division should be continuously changing and does not want to limit itself by a name.

Division Update:  CTS and Directorate strategic planning activities have resulted in the proposed merger of BES and CTS.  Although this will not significantly enhance nanoscale research, this will surely enhance collaboration in this and other areas.

The programs in the Division seem to be largely driven by proposal pressure.  The substantial mortgaging in previous years has left little flexibility for the current PDs in a couple of programs.  The Division should move towards an appropriate level of mortgaging to give maximum flexibility to pursue new opportunities.

Division Actions:  The general level of program mortgages is consistent with others in NSF, yet CTS will consider future limitations on program mortgaging to ensure programs have the opportunity for new opportunities.

Division Updates:  As noted in A.5.3, the four CTS programs with substantial mortgages will have reduced mortgages after FY05.

C.2
Please provide comments as appropriate on the program’s performance in meeting program-specific goals and objectives that are not covered by the above questions.

Comments:  It might be useful to break down the proposals submitted to a particular program into categories of unsolicited proposals, proposals responding to RFPs and cross-cutting initiatives, small groups, SGERs, CAREER, REUs, Workshops/Conferences, etc. so that funding rates for each category can be established.  It appears that funding rates for unsolicited standard proposals (not counting SGERs, workshops, travel, etc.) are funded at a much lower rate than might be inferred from the overall statistics.  If this impression is true, it would be worth exploring.  If funding rates are closer to 10% than to the higher rates quoted in the statistics, it would help in understanding whether the programs and the Division are reaching their goals in funding fundamental research in Division programs.

Division Actions:  The recommended analysis will be performed.

Division Update:  No further action required.

The CAREER proposals are funded at a high level given program resources, but the pressure in this division is very high.  The number of quality proposals should be expanded by providing additional funding support.

Division Actions:  As noted in C.1, CTS awarded more CAREER awards in FY04 than any division in ENG.  This action limited other awards.  Although this action helped build the total number of CTS CAREER awards, similar action in FY05 will not be possible due to budget constraints. 
Division Update:  As noted in C.1, CTS attempted to support CAREER proposals at a higher success rate than for all other CTS proposals.  Yet this success rate will be far lower than sought by the COV.

One area of concern is the disappointing number and rate of funding of minority proposals.  The number of submissions probably reflects the still small number of minority applicants in the research community; however, the low rate of funding must be addressed by NSF and CTS.  One possibility is to increase mentoring programs.  The COV believes the PDs should encourage higher minority success rates by helping to arrange mentoring, or by other means.  There have been successful models within the division, notably project CTS 0090083: Workshop to Develop Minority Faculty leaders in Chemical Engineering.  The Division should consider offering similar workshops across all programs.

Division Actions:  As recommended, CTS is holding a 3-day Minority Faculty Development Workshop at NSF on October 16 through 19 to attempt to impact this deficiency.

Division Update:  The CTS minority workshop held in the fall of 2004 was very successful in content and participation.  All programs of CTS were represented.  CTS will be supporting a similar workshop in the fall of 2006, and plans to continue to support such workshops in even-numbered years.  In addition, CTS is planning a CTS women engineering workshop in 2007, and repeated in odd-numbered years.

Multiscale modeling is a field that has been pioneered by mechanical and chemical engineers in the fluid dynamics community.  This field has enormous potential and should be exploited to grow multidisciplinary activities in CTS.

Division Actions:  Multiscale modeling and multidisciplinary research are emphases of CTS, yet further enhancements are needed.   

Division Update:  Multiscale modeling received a special allocation in FY05.

Most of the awards are to individuals or small groups.  CTS PDs are currently technical coordinators for two centers: The STC Center of Advanced Materials for Purification of Water with Systems at the University of Illinois and the ERC Center for Environmentally Beneficial Catalysis at the University of Kansas.  The number of NIRTs and the dollars spent on them is flat and inadequate.  There are no NSECs in CTS, which seems inappropriate.  The topical content of CTS programs is appropriate for national centers.  More supervisory responsibility for some centers should come to CTS with a corresponding increase in staff.

Division Actions:  The recommendations will be considered.

Division Update:  CTS participates in numerous NIRTs and NSECs.  The last NSEC competition was in FY05, and NIRTs are planned to continue in FY06.  

C.3
Please identify agency-wide issues that should be addressed by NSF to help improve the program’s performance.

Comments:  The review system is overburdening the community when one takes into account the large other types of review demands on individuals.  The Foundation should explore more use of white papers, etc. to reduce the need for full proposals review.

The crosscutting initiatives continue to draw funding from the programs.  This stifles the ability to fund innovative proposals and channels funding instead into programs that are management priorities.  The funding in the cross-cutting initiatives is certainly successful, drawing many proposals and investigators into these programs.  However, it is not clear that this approach generates innovation and creativity; and it certainly reduces the incentive to target such innovation and creativity into other areas supported by the traditional programs.  Funding for the traditional areas should be augmented, not held level, so that opportunities in new research areas (which may well be as important in the future as those now heavily supported by the cross-cutting programs) can be supported as they emerge.

Division Actions:  The recommendations are noted.

Division Update:  The reviewer burden is somewhat reduced by the use of panels.  Solicitations in the areas of sensors and nanotechnology have reduced the funding of unsolicited proposal in FY05.  Since there will not be a sensors solicitation in FY06 and the nanotechnology solicitations will be reduced, a larger fraction of the budget will be available for unsolicited proposals.

C.4
Please provide comments on any other issues the COV feels are relevant.

Comments:  Expanded activities in molecular processes will have broad contributions across engineering applications and should, therefore, be a future thrust of CTS.

Division Actions:  Current CTS strategic planning activities will consider this recommendation.

Division Update:  CTS considered this area and together will other thrusts.   Although this specific topic is not explicitly noted, it will be included in a number of the CTS priorities. 

One potential problem is the continuing flat funding of individual investigator awards in the division.  New funding is almost exclusively in broad Foundation initiatives, which comes at the expense of discretionary funding at the PD level.

The PD of Combustion and Plasma Processes will retire at the end of August 2003, and it appears that there are no plans regarding how the activities will be handled.  This needs to be addressed.

Division Actions:  A new PD has been appointed.
Division Update:  No additional action required.   

The COV believes that a crosscutting CTS division “summit” workshop may help the division attack emerging research and education areas that may fall between existing programs.

Division Actions:  This recommendation will be considered for future action.

Division Update: In FY05, CTS strategic planning considered all aspects of the division. 

The Division has not maintained a leadership role in nano-technology as might be expected.  CTS should aggressively pursue adequate representation on all NNI and ITR panels to insure that CTS research areas are represented adequately.  The amount of ITR funding going into CTS is essentially non-existent.  This situation must be rectified.

Division Actions:  CTS’s participation in nano-technology is among the largest in ENG, based upon dollars.  Its impact in the noted areas needs reconsidered and viewed from this perspective.

Division Update:  No additional action taken in FY05.   

The PDs are doing a good job at seeking innovative proposals, but there could still be improvement in this regard.  Only 23 of the 650 awards in CTS were NERs, and 38 were SGERs.  Some programs use very few SGERs.  The PDs should be encouraged to make additional use of these grants.

Division Actions:  This recommendation will be considered.

Division Update:  NER awards were made within the ENG allocation for NER awards.  No additional support from the core programs was made in FY05 due to constrained budgets.  For the same reasons of tight budgets, SGER awards are projected to be down in FY05.

CTS should be aggressive at working to get funding from multiple divisions for quality multidisciplinary proposals.  CTS should take a leadership role in building more multidisciplinary programs.  The nanoscale program was initiated in CTS, yet a relatively small fraction of the NNI projects are now in the Division.  CTS must seek to capture a larger fraction of the NNI projects.

Division Actions:  See comments above.

Division Update:  Again, see comments above.

C.5  
NSF would appreciate your comments on how to improve the COV review process, format and report template.

Comments:  To allow future COVs to better assess proposal trends and success rates in different programs, statistics be compiled separating standard grants to single investigators from shorter-term activities like SGERs, MRIs, conferences, etc.  The more detailed breakdown would allow the true average award amounts and average durations of the different programs to be determined.

The Foundation should give more emphasis to identifying important problems and success areas, and less emphasis on a template that simply reflects fairly well-known facts.

Division Actions:  Enhanced statistics within subareas on trends and success rates will be available for future consideration.

Division Update:  CTS No action required.   
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